This study investigated the perceived effectiveness of online instructional delivery among full-faculty experienced teaching online as well as in traditional classroom environments and variables of instructional experience, rank, academic field, online instructional experience, and course level as they related to Chickering and Gamson's Seven Principles of Effective Undergraduate Education. These principles assert that good instructional practice encourages student-faculty contact, encourages cooperation among students, encourages active learning, gives prompt feedback, emphasizes time on task, communicates high expectations, and respects diverse talents and ways of learning. Respondents rated online instruction as slightly more effective overall and also more effective for promoting prompt feedback, time on task, respect for diverse learning styles, and communicating high expectations, but was rated less effective for promoting student-faculty contact and cooperation among students. Perceived effectiveness was higher for experienced faculty and increased with the number of online courses taught and with course level of the online class. Academic field had a more limited influence.
INTRODUCTION
Colleges and universities have embraced the Internet and the World Wide Web as a platform for delivering instruction. While the expanding role of information technologies in higher education make it possible for institutions to reach new students and increase learning opportunities through online and network-based learning, teaching online may also be perceived as a threat to the traditions of higher learning [1, 2] . Many advocates of online learning suggest that, at the very least, faculty must rethink their traditional classroom instructional models in order to teach effectively online [3] . Studies have also suggested that faculty perceive the use of a computer-based asynchronous teaching model as very different from traditional teaching models [4] . Anderson [5] stated that "it is not enough to simply take a traditional course and attempt to convert the content to a different delivery mechanism" [p. 383], and referred to such an approach as an "academically impoverished but technologically advanced enterprise" [p. 383] .
Some proponents have identified specific activities associated with online communication as having distinct advantages over traditional instruction by obscuring cues to social and organizational hierarchy [6] , and others have suggested that online instruction can enhance student-student collaboration [7] . However, evaluation of the effectiveness of online instruction has been limited and "much is unknown about online instruction as a delivery paradigm" [8] .
The effectiveness of online instruction must also be considered in the context of research, suggesting that effective teaching and learning involves a wider range of experiences beyond the dissemination of course material by the instructor. For example, Pascarella and Terenzini identified several studies that point to the impact of type and frequency of interactions among students as well as between faculty and students on factors ranging from educational attainment to selection of academic major [9] . Their own research found that "the frequency of non-class contact with faculty to discuss intellectual matters had a statistically significant positive association with reported gains in intellectual development." Astin proposed that learning is directly related to student involvement in the overall academic experience [10] . He stated that "student involvement refers to the amount of physical and psychological energy that the student devotes to the academic experience." Therefore, assessment of effective online instruction must consider the broader context in which teaching and learning takes place.
One tool used to assess effective instructional practices that addresses this broader context is the Faculty Inventory. The Faculty Inventory is a survey based upon the Seven Principles of Good Practice in undergraduate education developed by Chickering, Gamson, and Barsi [11] . This instrument has gained widespread acceptance in colleges and universities as a tool for identifying effective instructional practices. First published in 1987 by the American Association of Higher Education, the seven principles "clarify what an outstanding faculty member would consistently do" [12] . The seven principles assert that good instructional practice: a) encourages student-faculty contact; b) encourages cooperation among students; c) encourages active learning; d) gives prompt feedback; e) emphasizes time on task; f) communicates high expectations; and g) respects diverse talents and ways of learning. The Faculty Inventory survey based on these principles was developed as a formative self-assessment tool intended to assist faculty in improving instructional practices. Chickering and Reisser stated that "the principles of good teaching are well known" and added that "effective practices have been documented in numerous research and evaluation projects" [12, p. 369 ] .
However, when these principles were initially proposed, college courses were delivered almost exclusively in a traditional face-to-face classroom. Chickering and Ehrmann stated that "since the principles were first proposed in 1987, new technologies have become a major resource for teaching and learning in higher education" [13, p. 3] . Therefore, if the Seven Principles of Good Practice in undergraduate education provide an indication of effective practices in undergraduate teaching, they should apply to any instructional delivery method. According to Chickering and Ehrmann, "if the power of the new technologies is to be realized, they should be employed in ways consistent with the seven principles" [13, p. 3] . This study sought to identify the perceived effectiveness of online instruction at meeting widely accepted educational goals outlined in the seven principles. Using the practices described in the seven principles as a framework, the study asked faculty from a variety of institutions and academic fields with experience teaching online to compare their perceptions of the effectiveness of online instruction to traditional classroom instruction. In addition to the overall perception of effectiveness, the study also investigated the relationship between the perceived effectiveness and the instructor's rank and instructional experience, academic field, online instructional experience, and academic level of instruction.
METHODOLOGY
This study investigated the following primary research question: Do faculty perceive online instructional delivery to be as effective as traditional face-to-face instruction in meeting the instructional objectives outlined in the seven principles of effective undergraduate education?
The null hypothesis associated with this research question was as follows: HN: Faculty perceive online instructional delivery to be as effective as traditional face-to-face instruction in meeting the instructional objectives outlined in the seven principles of effective undergraduate education.
In order to consider the primary research question in the context of other characteristics that may influence faculty perceptions of the effectiveness of online instruction, the study included several subsidiary questions that investigated the relationship of these perceptions to academic rank and experience, academic field, the number of online courses a faculty person had taught, and the academic level of the classes a faculty person had taught. These questions and corresponding null hypothesis were as follows:
1. Does a faculty member's academic rank or level of teaching experience impact faculty perceptions of the effectiveness of online versus traditional faceto-face instruction in meeting the instructional objectives outlined in the seven principles of effective undergraduate education?
HN: There is no relationship between faculty perceptions of the effectiveness of online instructional delivery versus traditional face-to-face instruction in meeting the instructional objectives outlined in the seven principles of effective undergraduate education based on rank or teaching experience.
2. Is there a relationship between the perceptions of faculty with experience teaching both as well as in a traditional classroom environment of the effectiveness of asynchronous online courses in meeting the educational objectives outlined in the seven principles of effective undergraduate education relative to their academic field?
HN: There is no relationship between faculty perceptions of the effectiveness of online instructional delivery versus traditional face-to-face instruction in meeting the instructional objectives outlined in the seven principles of effective undergraduate education based on academic field.
3. Does the number of courses previously taught online using asynchronous network technology impact faculty perceptions of the effectiveness of online versus traditional face-to-face instruction in meeting the instructional objectives outlined in the seven principles of effective undergraduate education?
HN: There is no relationship between faculty perceptions of the effectiveness of online instructional delivery versus traditional face-to-face instruction in meeting the instructional objectives outlined in the seven principles of effective undergraduate education based on the number of courses previously taught using asynchronous network technology. 4 . Does the course level of a class taught using online asynchronous network technologies impact faculty perceptions of the effectiveness of online instructional delivery versus traditional face-to-face instruction in meeting the instructional objectives outlined in the seven principles of effective undergraduate education?
HN: There is no relationship between faculty perceptions of the effectiveness of online instructional delivery versus traditional face-to-face instruction in meeting the instructional objectives outlined in the seven principles of effective undergraduate education based on course level.
The Study Population
The institutions from which the survey population was drawn included both two-year institutions and four-year colleges and universities. Additionally, the study was restricted to public and nonprofit private institutions in the United States. Both the institutions included in the study and the faculty members surveyed for this study were "purposively" selected [14] , since a clearly identifiable cohort of full-time faculty using asynchronous network technologies was not available. Internet searches were used to identify colleges and universities with extensive online course offerings. The primary method used to identify institutions was researching course offerings at colleges and universities listed with distance education consortiums. These consortiums included nonprofit organizations established to operate as collective information and marketing tools for distance education courses offered by member institutions as well as two for-profit consortiums.
The courses that were included in the study were limited to courses that were offered for college credit which were delivered using online network technologies involving no face-to-face meetings other than an initial meeting or proctored exams. Class listings were screened and cross-referenced in order to exclude noncredit courses and mixed delivery courses that used online instruction as an adjunct to traditional classroom instruction. The faculty surveyed at the selected institutions included all members that met the following profile:
1. They were full-time faculty or instructors at an accredited public or private college or university meeting the definition of extended traditional university. For-profit institutions were not included in the study. 2. They had taught at least one class using fully asynchronous networking or online technologies with no scheduled face-to-face class sessions other than an initial class meeting and/or proctored exams. 3. The online course was offered for college credit that could be applied toward meeting the requirements of a degree from an accredited institution.
Class listings at each institution were screened to eliminate instructors who were specifically identified as part-time or adjunct faculty. Additionally, administrators such as department chairs and learning technology support administrators at the selected institutions were contacted to assist with the identification of faculty and courses appropriate for this study. At the institutions from which the study population was drawn, all faculty who were identified as teaching an online or Internet course meeting the study profile were sent a survey form. Of the 71 institutions included in the study, 14 were two-year institutions and 57 were universities or four-year colleges. Of these, 61 were public institutions and 10 were private institutions.
The Survey Instrument
The survey instrument used was based upon the Faculty Inventory, the formative assessment tool that had been developed to assist faculty in determining if their instructional practices were aligned with the Seven Principles. As in the Faculty Inventory, the survey that was pilot tested used 10 5-point Likert-scale questions in order to evaluate practices relative to each of the seven principles, for a total of 70 questions. However, after initial development, a pilot test was conducted with faculty who met the study profile at a large mid-western public university and at two community colleges. Based upon the responses to the pilot test, several revisions were made to the instrument. Three questions in the first category were identified as addressing non-classroom or instructionally-related practices and were removed. However, the remaining 67 items were retained in the final version of the instrument used in the study (see Appendix 1) .
The survey instrument consisted of two sections. The first section of the questionnaire was designed to gather the following data which were used in the statistical analysis in order to address the research questions: Question A. Academic rank. Question B. Years of teaching/instructional experience. Question C. Academic or instructional area. Question D. Number of online or asynchronous network-based classes taught. Question E. Academic level of courses that had been taught.
Responses to Questions A and B were used to address the subsidiary research question relating to academic rank and experience (Subsidiary Research Question 1). The options provided for Question A were "full professor," "associate professor," "assistant professor," and "instructor/lecturer," and were based upon designations that are commonly used at colleges and universities. An "other" option was also provided. Responses to Question B were "less than two years" "two to five years," and "more than five years."
Question C was used to gather data to address the second subsidiary question regarding academic field (Subsidiary Research Question 2). Due to the varied nomenclature used among institutions in describing disciplines or fields of study, Question C asked respondents to write in their academic field rather than provide predetermined categories. Responses were placed into the following categories for analysis: Math and Sciences, Business, Engineering/Technology, Humanities and Social Sciences, Education, and Computer Studies. These designations represented common academic fields that were broad enough to encompass the expected range of disciplines and specializations among the faculty responding to the survey while allowing for an aggregation of responses for comparison purposes.
Responses to Question D were used to document the respondent's online teaching experience (Subsidiary Research Question 3). The options were "one," "two to five," and "more than five." Responses to Question E were used to address the influence of academic level of online courses (Subsidiary Research Question 4). Three categories were used for the responses to Question D. Respondents indicating experience with online courses only at the 100 and/or 200 level were grouped as "lower division only," and respondents reporting experience with online courses at the "300," "400," and/or "500 and above" levels were grouped as "upper division only." Faculty reporting experience teaching online courses in both groupings were classified as "upper and lower division." It was assumed that all faculty receiving the survey would have sufficient academic and instructional experience to appropriately classify their courses should class numbering differ from these terms.
Question D was also used as a "validation" question designed to determine if the participant's experience with online instruction matched the definition used in this study. The question asked, "How many classes have you taught that involved no scheduled face-to-face classroom meetings other than one initial meeting or proctored exams?" A "none" response resulted in the data from that survey being excluded from the study.
The second section, based upon Chickering, Gamson, and Barsi's Faculty Inventory [11] , consisted of 67 Likert-scale items. Items 1 through 67 utilized a 5-point Likert scale. Since the Faculty Inventory, the instrument on which the study survey was based, was to be used as a self-administered tool to assist faculty in assessing how often they practiced or incorporated instructional practices identified as effective, the questions from the original survey were reworded. For example, the Faculty Inventory respondents were asked how often they utilized an activity or instructional technique while the instrument used in this study asked respondents to evaluate the effectiveness of online instruction in facilitating the use of the activity or instructional technique relative to traditional classroombased instruction. The options for each question were "considerably more effective," "more effective," "equally effective," "less effective," and "considerably less effective." As shown in Table 1 , the response items were arranged on the survey according to the corresponding principles described in the seven principles of effective undergraduate education and the Faculty Inventory.
Survey Distribution
The instrument was distributed to the survey population electronically via e-mail as an attachment in MS Word form. This enabled respondents to view the file and respond to the questions by filling in predefined sections or placing an "X" in a box to indicate their response, but prevented them from editing the document itself. Once the survey was complete, the respondents were asked to save the file and return their completed survey via e-mail as an attachment.
The electronic form was pilot tested on both Windows and Macintosh platforms before the instrument was sent to the faculty selected for the study. Faculty receiving the e-mailed survey were provided with an option to be sent a paper version of the survey and a postage-paid return envelope would be sent to them if requested. Responses were tracked and nonrespondents received follow-up e-mail requests. After a third follow-up e-mail, paper surveys were mailed to 211 faculty randomly selected from the remaining nonrespondents.
Data Analysis
The data collected were analyzed using SPSS software (Statistical Package for Social Science, version 8.0), and included both nominal (Questions A, C, E, F, and G) and ordinal (Questions B and D and Items 1 through 67) data. Descriptive statistics were used to summarize the responses and frequency tables and crosstabulation were used to establish a profile of the study population.
The respondents' ratings of the effectiveness of online instruction on the 67 Likert-scale items were assigned a value of 1 through 5 in accordance with the responses. A value of 1 was given to responses rating an item as "considerably less effective" and a value of 5 was given to responses of "considerably more effective." "Equally effective" was given a value of 3. The possible values ranged from a low of 67 to a high of 335, and the mean of the responses to the 67 items was used to calculate a total rating (P-Total) for all the response items. This rating was interpreted as indicating the participants' overall perception of the effectiveness of online instruction. A "not applicable" option was not provided since assigning a value to this response could not have been meaningfully interpreted for purposes of statistical analysis. It was therefore anticipated that some respondents would intentionally leave some response-items blank. The SPSS 8.0 software excluded missing items when calculating the mean.
The items were then grouped into seven categories corresponding to each of the seven principles, identified as P1 through P7. As with the P-total variable, a value of 1 was given to responses rating an item as "considerably less effective" and a value of 5 was given to responses of "considerably more effective." The possible values for each principle ranged from a low of 10 to a high of 50 for P2 through P7. The three items eliminated from the original survey were in P1 (promoting student-faculty contact). Therefore, the possible values for this category ranged from a low of 7 to a high of 35. In order to determine that the data were normally distributed, SPSS 8.0 was used to produce histograms for the P-total variable and each of the seven categories (P1 through P7). The data were analyzed graphically by comparing the distribution of the data shown on the histogram with a normally distributed curve produced by SPSS. The mean of the values of the response items associated with each principle was used to calculate an overall rating for each category (P1 through P7). This rating was interpreted as indicating the participants' perceived effectiveness of online instructional delivery for each category relative to face-to-face instruction. This analysis assumed that a grouping of multiple responses to ordinal-scale questions would be used to establish a "trend" and therefore be treated as interval data in statistical analysis.
A single-sample t-test with a test value of 3.00 was used to analyze the mean for the total score (P-Total) and for the seven individual categories (P1 through P7). Since a score of 3 (equally effective) indicated that there was no perceived difference between online and traditional instructional formats, the total score (P-Total) and the categories were analyzed to determine if the means calculated from the survey data were significantly different from this test value. The confidence interval used for this analysis was .95 (a = .05).
In order to address the subsidiary Research Questions, the analysis utilized both parametric and nonparametric tests. The symmetric lambda correlation coefficient was used to determine the strength of relationships between nominal and ordinal data (a =.05). This test was used to determine the relationship between P-Total and the seven categories and rank (Question A), academic field (Question C), and course-level experience (Question E). Bivariate correlation was used to determine the strength of relationships between independent and dependent variables with ordinal data. The responses to "years of instructional experience" (Question B) and "the number of classes taught using asynchronous online technologies" (Question D) were analyzed using the total score (P-Total variable), and the seven categories (P1 through P7) were analyzed as dependent variables. Spearrnan's rho (a = .05) was used for this analysis.
One-way analysis of variance (a = .05) was used in order to determine if there was a significant between-group difference on any of the seven categories (P1 through P7) or the seven categories collectively (P-total) based on nominal and ordinal variables. Rejection of the null hypothesis (based upon the finding of statistically significant F ratios) was followed by post hoc multiple comparison tests. The Tukey's honestly significant difference test was used for this procedure. Additionally, crosstab analysis was used to investigate the distribution of demographics in order to further evaluate the results of the statistical tests used in this study.
Assumptions and Limitations of the Study
It was assumed that the respondents were familiar with the instructional practices and related terminology used in the inventory and this study and that their responses accurately reflected their assessment of the effectiveness of online instruction in meeting the stated goals and objectives. Since the size of the target population could not be accurately estimated or the members of the target population consistently identified, this study did not attempt to utilize a random sample. Therefore, generalizations and conclusions drawn from the data analysis are applicable to the study cohort and cannot be considered to reflect practices of all faculty at any of the participating institutions. It was assumed that the responses to the validation question accurately reflected the definition of online instruction utilized in this study. Additionally, it was assumed that a response of 3 on the Likert-scale items was interpreted as equally effective and that the responses to the survey reflected this interpretation. However, it is also possible that there was an influence by the "Hawthorne Effect" [15] , which assumes that responses to the survey items were influenced by participation in the study. In this case, the influence may arise from advocates or proponents of online instruction who may exhibit a tendency to respond with a bias in favor of online instruction. This may further limit generalizations and conclusions drawn in this study.
FINDINGS AND DISCUSSION
Responses were received from 69 of the 71 institutions and included both public and private colleges and universities. Of the initial 837 electronically distributed surveys, 65 (7.78%) were determined to be not applicable to the study based on respondents replying that they did not meet the specified profile. Similarly, respondents who answered "none" to Question D were also determined not to be applicable. This resulted in a total survey population of 772 yielding. Of the 218 usable responses, 177 (22.93%) were returned via e-mail attachment and 41 (5.31%) responded via fax or using paper forms mailed to them. The response rate was 28.23%.
Sixty-one (28%) classified themselves as full professors and 107 (49.1%) classified themselves as associate or assistant professors, indicating that among full-time faculty, senior faculty were well represented among those delivering courses online. This conclusion is also supported by crosstabulation between rank and the number of classes taught online, which found that 43% of full professors had taught more than five classes online and only 15% had taught only one class. These data indicate that online instruction is not limited to only newer or younger faculty. Interestingly, nearly one-half of the instructors/lecturers reported that they had more than five years of teaching experience as well. Therefore, as reported in Table 2 , even the non-tenure track instructors responding to the survey sample were found to be experienced faculty.
As for both total instructional experience and online instructional experience, 154 respondents (70.6%) indicated that they had more than five years of full-time instructional experience. Only 17 (7.9%) reported instructional experience of less than two years. Eighty-three (38.1%) reported that they had taught more than five classes online, 95 (48.6%) reported that they had taught two to five classes online, and 40 (18.3%) reported that they had taught only one online course.
Of the 218 returned surveys, 210 respondents indicated their academic field. The highest number of responses was from faculty in fields classified as Humanities and Social Sciences. There were 81 responses in this category. The Math and Sciences, Education, and Business categories had 37, 34, and 28 respondents, respectively. The smallest category was Engineering/Technology with 9 (4.1%) respondents. The breakdown of the respondents by academic field is documented in Table 3 . Crosstabulation with both rank and experience found that the more experienced faculty were to a large extent proportionally distributed across these fields.
Findings for Overall Effectiveness Rating
The data used for the analysis of the P-Total variable (items 1 through 67) were found to be normally distributed and therefore appropriate for one-sample t-tests. When responses to Items 1 through 67 were considered collectively, the one-sample t-test found the total mean (P-Total M = 3.078) differed significantly from the test value of 3 (equally effective), which indicates that these faculty perceived online instruction as somewhat more effective than traditional classroom instruction (p = .049). The number of responses to Items 1 through 67 ranged between 160 and 218. Three items (65, 42, and 66) had an n of 174, 173, and 160, respectively, which indicates that 20% or more of the respondents left these questions unanswered. The mean ratings for the 67 items ranged from a high of 3.714 (out of 5) for Item 54, which rated the effectiveness of online instruction for "encouraging students to write" (n = 210, SD = .946), to a low of 2.065 for Item 16, which rated the effectiveness of online instruction for "encouraging students to join at least one campus organization" (n = 199, SD =.859). Standard deviations ranged from a high of 1.302 on Item 4 (learning to identify your students by name; n = 217, M = 3.060) to a low of .715 on Item 63 (integrating knowledge about women or other under-represented populations in your class; n = 198, M = 3.035). Since a "not applicable" option was not provided, this wide disparity of responses was inferred to be the result of interpretation of relevance to online instruction of some of the response items. For instance, the lowest response items were "encouraging students to design their own majors when their interests do not align with the structure of standard programs and curriculum" (160 responses) and "utilizing mastery learning or learning contracts as instructional tools in my class" (174 responses). Individual response items did evoke a wide range of effectiveness ratings between online and face-to-face practices. On the one hand, the items that rated online practices as less effective reflected the environmental differences that influence out-of-class practices between online and face-to-face instruction. For example, the item "encouraging students to join at least one campus organization" (Item 16) had the lowest mean score of 2.065, which clearly indicates the perception of faculty that online is less effective than face-to-face in this practice, while "arranging field trips, volunteer activities, or internships related to the course" (Item 26) had the next lowest mean score of 2.196. The item "providing opportunities to advise students in your class about career opportunities in their field of study" had a mean rating of 2.467. Each of these three items had a mean average less than 2.5, which can be interpreted as evoking on average more responses of less effective than equally effective. Four items were rated above 3.5, which can be interpreted that these items were perceived on average to be more effective for on-line instruction. These four items included the following: "encouraging students to write" (M = 3.714); "structuring your course to include exercises and problems that give students immediate feedback" (M = 3.548); "including research or independent study in assignments" (M = 3.537); and "contacting students who miss scheduled course activities" (M = 3.507). This perception supports the position presented in the literature that online instruction is effective for promoting written communication skills and self-directed learning [16, 17] and for facilitating feedback to students [5, 18] .
The data also indicate that perceptions among individual faculty of the effectiveness of online instruction varied widely, even among a study population consisting of faculty who are currently teaching online. For example, for 12 respondents the P-total rating using all 67 response items was 4.0 or higher, which clearly indicates that they believed online instruction was more effective than face-to-face instruction. However, for nine others the P-total rating was 2.0 or less, indicating a much more negative perception of the effectiveness of online teaching. The divergent responses indicate that there is a divide between those who embrace the medium and those who may prefer traditional student-faculty interaction.
The means of the seven individual categories (P1 through P7) were found to be either significantly higher or lower than the test value, with the exception of P3 (promoting active learning). Therefore, analysis of the seven categories (P1 through P7) proved to be more useful than the analysis of the total score since the influence of some categories were, in effect, canceled out by others and resulted in a more neutral score for P-Total (items 1 through 67). The mean for the individual categories (P1 through P7) ranged from 3.33 for P4 (SD = .680) to 2.775 (SD = .051) and are shown in Table 4 . As with the P-Total scores, the data used for analysis of the seven categories were found to be normally distributed and therefore appropriate for one-sample t-tests. One-sample t-tests found significant differences from the test value of 3 (3 interpreted as equally effective) for six of the seven categories. Only the mean for P3 (promoting active learning) was not found to be significantly different from the test value. Analysis found that the mean scores of the study population for P1 (promoting student-faculty contact) and P2 (promoting cooperation) were significantly lower than the test value. In contrast, the mean scores for P5 (promoting time on task), P6 (communicating high expectations), and P7 (promoting respect for diverse learning styles) were significantly higher. As indicated in Table 4 , P1 (promoting student-faculty contact), P4 (promoting prompt feedback), P5 (promoting time on task), and P6 (communicating high expectations) were significant beyond .000.
The analysis of the P-Total variable, interpreted as an indication of overall perception of effectiveness, yielded a mean rating for online instruction that was slightly higher than "equally effective." Although this difference was not pronounced, it was statistically significant. The analysis of the seven variables P1 through P7 found several of these variables to be statistically significant as well.
Therefore, it can be concluded that the faculty in this study perceived online instruction to be somewhat more effective at meeting the specified objectives overall, but that this effectiveness was clearly not consistent on all seven principles. Therefore, based on the finding of statistical significance for the P-total (all 67 items), the null hypothesis for the primary research question was rejected. However, the data lead to the conclusion that the study population believed that online instruction is less effective for promoting student-faculty interaction and cooperation among students and more effective for providing prompt feedback and communicating high expectations.
Findings for Rank and Experience
Crosstab analysis using symmetric lambda found no relationship between academic rank and P-Total or on any of the individual seven categories. Additionally, there were no significant between-group differences found for academic rank using a one-way analysis of variance. Similarly, bi-variate analysis using Spearman's rho found no relationship between years of instructional experience and P-Total or on any of the individual seven categories. Results of analysis of variance did not find significant between-group differences for instructional experience for either P-Total or any of the seven individual categories.
Analysis of overall instructional experience using one-sample t-tests was more conclusive. The results of these tests are presented in Table 5 . Faculty with less than two years of teaching experience rated online instruction significantly higher 152 / GUIDERA than the test value of 3 (equally effective) in only one category (P4, promoting prompt feedback; p = .012). Faculty with between two and five years of teaching experience rated online instruction significantly higher for both P4 (promoting prompt feedback; p =.027) and P6 (communicating high expectations; p =.010). However, faculty with more than five years of teaching experience rated online instruction significantly lower on P1 (student faculty contact; p =.000) and P2 (promoting cooperation; p = .014) and significantly higher for P4 (promoting prompt feedback; p =.000), P5 (promoting time on task; p =.000), P6 (communicating high expectations; p =.000), and P7 (promoting respect for diversity in learning styles; p = .023). There were somewhat similar results found when t-tests were used to analyze the individual classifications for rank. The t-tests found that online instruction overall (P-total) was rated significantly higher by full professors (p = .034) and by those classifying their rank as "other" (p = .022). When considering the individual categories, t-tests found that online instruction was rated significantly lower for P1 (promoting student faculty contact) by assistant professors (p = .006), associate professors (p = .038), and full professors (p = .032). The ratings for P1 were not significantly different from the test value for the instructor or "other" categories.
Of the five rank categories, only assistant professors did not rate online instruction significantly higher for P1 through P7. Full professors rated online instruction significantly higher for P4 (promoting prompt feedback; p =.000), P5 (promoting time on task; p =.000), P6 (communicating high expectations; p =.001), and P7 (promoting respect for diversity in learning; p = .007). Associate professors rated online instruction significantly higher for P4 (promoting prompt feedback; p =.000), P5 (promoting time on task; p =.026), P6 (communicating high expectations; p = .002), and P7 (promoting respect for diversity in learning; p = .007). Both the instructor and "other" rank rated online instruction higher for P4, P6, and P7. Faculty identifying themselves as "other" also rated online instruction higher for P5 (promoting time on task; p = .017). These results are reported in Table 6 .
The lack of significant correlation or between-group differences for these questions indicates that there is a limited relationship between academic rank and overall instructional experience and the perceived instructional effectiveness of online instructional delivery at meeting the objectives of the seven principles of effective undergraduate education. However, a large percentage of the faculty participating in this study reported experience of over five years (70.6%), which may have influenced the lack of findings for between-group differences relative to experience. It should be noted that even among respondents who indicated their rank as instructor or "other," nearly one-half also indicated that they had over five years of teaching experience. Therefore, since rank is associated with experience (p = .000 for responses to this study), the parallel between these characteristics is not surprising. Higher levels of experience may also contribute to greater consistency in instructional approaches and the applications of various instructional techniques as well as greater skill at discerning differences between instructional delivery formats. As a result, this study concluded that experience has a limited influence on perceptions of effectiveness but that influence is attributed to greater instructional skill developed with experience. It also concluded that the association between rank and perceived effectiveness is a function of instructional experience that accompanies rank rather than rank in and of itself. Therefore, the data support the conclusion that there is a relationship between instructional experience and perceived effectiveness of online instruction in meeting the objectives of the seven principles and therefore support the rejection of the null hypothesis for subsidiary research question 2.
Findings for Academic Field
Results of analysis used to address Research Question 2 regarding the relationship between perceptions and academic field were mixed. Respondents in Math and Sciences were found to have the highest mean total score (M = 3.148, SD = .431) while responses by faculty in Engineering/Technology fields produced the lowest (M = 2.717, SD = .757). Crosstab analysis found no significant relationship between academic field for the total score (P-Total as dependent variable). However, tests on the individual categories, P1 through P7, found a significant correlation between academic field and P4, promoting prompt feedback (symmetric lambda, p = .003, a = .05). Analysis of data for Question 3 using one-way analysis of variance (a = .05) found significant differences between groups for P1 (promoting student faculty contact; F = 2.436, p = .036). Post hoc tests revealed differences between Education and Engineering/ Technology (F = .8296, a = .05). Significant between-group differences were also found for the number of classes taught for P1 (promoting student faculty contact; F = 5.977, p = .003), P3 (active learning; F = 5.775, p = .004), P6 (communicating high expectations; F = 4.435, p =.013), P7 (promoting respect for diverse learning styles; F = 4.431, p =.013), and P-Total (F = 5.419, p = .005). Post hoc tests revealed that the differences were also between the Education and Engineering/ Technology disciplines for each category.
Results of the single-sample t-tests for the individual field categories of Math and Sciences, Business, Humanities and Social Sciences, Education, Engineering/ Technology Studies, and Computer Studies are reported in Table 7 , which shows the significance found for effectiveness ratings for the seven categories and the P-total. Math and Sciences was the only field in which the P-Total variable was rated significantly higher than the test value of 3.0 (p = .045). P1 (promoting student-faculty contact) was rated significantly lower by faculty in Math and Sciences (p = .037), Business (p = .002), Engineering/Technology (p = .007), and Humanities and Social Sciences (p = .027). P2 (promoting cooperation among students) was also rated lower by faculty in Business (p = .023). Online instruction was rated higher for P4 (promoting prompt feedback) by faculty in Math and Sciences (p =.000), Business (p =.004), Humanities and Social Sciences (p =.001), and Computer Studies (p =.025). Online instruction was rated higher for P5 (promoting time on task) by faculty in Math and Sciences (.028), Business (p = .035), and Humanities and Social Sciences (p = .006), and higher for both P6 (promoting high expectations) and P7 (promoting respect for diverse learning styles) by faculty in Math and Sciences (P6, p = .000; P7, p = .027) and Humanities and Social Sciences (P6, p = .000; P7, p = .045). While the only significant between-group differences for academic field found with analysis of variance were between Engineering/Technology Studies and Education, it is interesting to note that although faculty in Engineering/ Technology Studies rated online instruction significantly lower than the test value for only P1 (student-faculty contact; p = .007), this was the only academic field in which the mean scores for P-total as well as P1 through P7 were all lower than 3 (equally effective). It is possible that significantly lower differences were not found for P2 through P7 as well as P-total due to the relatively low n for Engineering/Technology Studies. It should also be noted that the means of none of the categories were significantly different than the test value for faculty in Education. Additionally, the only field in with a positive mean difference for P1 was Education. However, this difference was not statistically significant. These data suggest that even though significant differences appeared only between Education and Engineering/Technology Studies, faculty in Education may be more effective at promoting student-faculty contact in the online environment than faculty in the other fields defined in this study. Additionally, the course content of Engineering/Technology Studies or the preferred instructional techniques of faculty in that field are not perceived to be as well aligned with online instructional delivery as the other fields. Based on this analysis, the null hypothesis for Research Question 2 was rejected.
Although no significant correlation was found for the total rating (P-total), the data analysis did produce a significant correlation between academic field and P4 (promoting prompt feedback). This suggests that even though significant differences appeared only between Education and Engineering/Technology Studies, consideration of the mean ratings along with results of one-sample t-tests demonstrates that there were differences in how effective online instruction was perceived for the specified activities and objectives by the study population based on academic field. As noted previously, the influence of the number of respondents in each category on the results cannot be discounted. Therefore, even though the influence of academic field on the effectiveness ratings for the individual categories (P1 through P7) as well as P-total appears to be limited, the findings lead to the conclusion that there is a relationship between perceived effectiveness of online instruction and academic field. However, this conclusion must be interpreted with caution. The designations used for academic fields were intentionally broad. Therefore, the task of placing respondents from diverse disciplines under the academic field designations used in this study was to some extent subjective.
Findings for Online Instructional Experience
Results of analysis used to address the third subsidiary research question regarding the relationship between perceptions of effectiveness and experience teaching online courses are somewhat more conclusive. Analysis using Spearman's rho found slight yet significant correlation values between the number of online classes taught and the total score (P-Total) as well as with several of the individual category variables. A positive correlation (.202) was found between the total score (P-Total) and the number of classes taught and was significant at .01 (p = .003). A positive correlation that was significant at .01 was also found for P1 (student faculty contact; .233, p = .001), P3 (active learning; .205, p = .002), and P7 (promoting respect for diverse learning styles; .176, p = .009). Significant correlation was also found between P2 (promoting cooperation among students; .157, p = .021), P5 (promoting time on task; .143, p = .036), and P6 (communicating high expectations; .161, p = .017). Only responses to P4 (promoting prompt feedback) did not have a statistically significant correlation with the number of classes taught.
Similarly, analysis of variance found significant between-group differences on the P-Total (F = 5.419, p = .005) as well as in several of the practice categories. Analysis of P1 (student-faculty contact; F = 5.977, p = .003), P6 (promoting high expectations; F = 4.435, p = .013), and P-Total found differences between all three online experience categories with perceived effectiveness increasing with experience. P3 (promoting time on task; F = 5.775, p = .004), P5 (promoting prompt feedback; F = 2.972, p =.053), and P7 (promoting respect for diverse learners; F = 4.431, p =.013) found differences between all faculty who have taught only one class online and those teaching more than five, with perceived effectiveness reported higher by those with the highest experience level. The positive correlation between P-Total and the number of online classes taught would be anticipated since faculty with more online instructional experience would have been more familiar with the requirements of teaching online courses. However, as with the P-Total rating, there was not a strong correlation for the individual categories. Significant positive correlations ranging from .233 for P1 (promoting student-faculty contact) to .143 for P5 (promoting time on task) indicate that experience teaching online did not have a pronounced influence on faculty perceptions.
It should be noted that the data indicate that the mean rating for each item increased with online teaching experienced on P-Total and all categories. Additionally, single-sample t-tests found that faculty who had taught only one online class rated online instruction to be significantly lower than the test value on P1 (student faculty contact; p = .000), P2 (promoting cooperation; p = .011), and P3 (promoting active learning, p = .015). While faculty who had taught two to five classes online also rated online instruction significantly lower than the test value for P1 (p = .000) and P2 (p = .001), they rated it significantly higher on P4 (promoting prompt feedback; p = .004), P5 (promoting time on task; p = .022), and P6 (communicating high expectations; p = .003). Similarly, faculty who had taught more than five classes online rated online instruction significantly higher than the test value on the P-Total score (p = .003) as well as on P4 (p = .000), P5 (p = .000), P6 (p = .000), and P7 (p = .000). Additionally, one-sample t-tests did not find a significant difference on P1 (promoting student faculty contact) and P2 (promoting cooperation among students) among the faculty with more online instructional experience. These findings are presented in Table 8 . These results indicate a positive trend even for P1 and P2. Despite the relatively low positive correlation, this analysis indicates that the perceived effectiveness of online instruction increases with online teaching experience on all seven principles. A positive correlation between the number of online classes taught and perceived effectiveness of online instruction was found for the total rating (P-Total) as well as for P1 (promoting student faculty contact), P2 (promoting cooperation among students), P3 (promoting active learning), P5 (promoting time on task), P6 (communicating high expectations), and P7 (promoting respect for diverse learning). Similarly, analysis of variance found differences between all three online experience categories, indicating that perceived effectiveness increased with experience. Analysis of variance also found differences between all faculty who had taught only one class online and those who had taught more than five, with perceived effectiveness reported higher by those with the highest experience level. Results of one-sample t-tests also indicate that the ratings for perceived effectiveness increased with more experience teaching online.
It is not surprising that the perceptions of the effectiveness of online instruction increases as faculty gain more experience teaching online. The results of this research clearly support this assumption. The findings of this study lead to the conclusion that the perceived effectiveness of online instruction in meeting the criteria identified in the seven principles of effective undergraduate education increased with experience teaching online. Therefore, the evidence indicates that perceived effectiveness is related to the number of classes taught online and therefore does support rejection of the null hypothesis for subsidiary research Question 3.
Findings for Academic Level of Online Class
Analysis of the influence of the class level taught appear to have a more limited influence on the perceived effectiveness than other factors. Crosstab analysis using symmetric lambda found no significant relationships between course levels taught and the total score (P-Total as dependent variable) or for on any of the seven categories (P1 through P7 as dependent variable). However, significant between-group differences were also found for the level of class taught on P1 (promoting student faculty contact; F = 3.298, p = .039), P2 (promoting cooperation; F = 5.704, p = .004), and P6 (communicating high expectations; F = 3.070, p = .049).
Post hoc tests revealed differences between faculty teaching only lower division classes online and faculty teaching only upper division classes online on P1 (promoting student faculty contact), P2 (promoting cooperation), and P6 (communicating high expectations). Therefore, the findings support rejection of the null hypothesis for subsidiary research question 4 and indicate that the perceived effectiveness of online instruction in meeting the criteria identified in the seven principles of effective undergraduate education is influenced by class level. Additionally, analysis of individual response items revealed that faculty teaching upper division courses scored online instruction higher for activities such as facilitating informal contact with students, getting students to work together on projects, getting students to evaluate each other's work, and encouraging students to challenge the ideas of the instructor or other students.
These results are further supported by the results of single-sample t-tests, which found that faculty who had taught only one lower division class rated online instruction to be significantly lower than the test value on P1 (student-faculty contact; p = .000) and P2 (promoting cooperation; p = .000), and significantly higher on P4 (promoting prompt feedback; p = .000). As Table 9 indicates, this finding is in contrast with that of faculty with experience teaching only upper division courses online who similarly rated online instruction significantly higher on P4 (promoting prompt feedback; p =.000) but also rated it higher for P5 (promoting time on task; p = .003), P6 (communicating high expectations; p = .000), P7 (promoting diversity in learning styles; p = .018), and P-Total (p = .027). Additionally, one-sample t-tests did not find the mean scores for faculty teaching only upper division courses online to be significantly different from the test value on P1, P2, or P3. In comparison, faculty who reported experience teaching both upper and lower division classes online rated online instruction significantly lower on than the test value of 3 on P1 (p = .017) and significantly higher on P4 (p = .008) and P6 (p = .020).
These findings lead to the rejection of the null hypothesis for subsidiary research question four. These statistically significant differences may be attributable to several factors. It is possible to conclude that faculty found that students taking upper level courses were more comfortable interacting with their instructors as well as with each other based on having more experience in academic environments than lower division students. Additionally, it can be assumed that even among more traditional-aged students, those in upper division courses would be more experienced with computers and online communication as well as more mature and therefore more socially competent both online as well as in face-to-face interaction with faculty.
However, the smaller class sizes and/or course content and subject matter may be more suited to reflective text-based communication often cited as a characteristic of asynchronous interaction [5] . For example, a seminartype course involving more in-depth responses may be considered more appropriate for the reflective interaction that is fostered by participants writing out responses to course topics or issues. Therefore, faculty teaching upper division courses may perceive greater effectiveness in online instructional delivery.
SUMMARY
The data indicate that those responding to this survey perceive online instruction as somewhat more effective than traditional instruction at meeting the educational objectives outlined in the seven principles. However, it is clear that when considering the seven principles individually that the perceived effectiveness varies both positively and negatively. More importantly, this variation is to some extent consistent across all variables considered in this study. Therefore, the data indicate that while online instruction may improve some aspects of ONLINE INSTRUCTION AND UNDERGRADUATE EDUCATION / 163 the academic experience, it is perceived as less conducive to others. Arguably, while traditional instructional delivery may be perceived to be similarly more and less conducive to various instructional goals, the data identify important instructional objectives that faculty may seek to address more rigorously when teaching online.
The findings indicate a consensus among the study population that online instruction is less effective at interactions both between faculty and students (P1, student-faculty contact) as well as between students themselves (P2, cooperation). This inconsistency may be explained by considering the function of the interaction in the context of the course. Gilbert and Moore discussed the social and instructional interactions required for learning and proposed that both types of interaction are important for learning [19] . If online instruction is perceived to be more effective for instructional interactions, faculty who value this instructional component may perceive online to be more effective. Conversely, if online instruction is less effective at social interaction, then faculty who value this interaction will likely perceive online to be less effective. This is supported by survey data that indicate that the highest ratings found in the individual principles (P1 through P7) were for instructionally related activities such as prompt feedback (P4) and communicating high expectations (P6). Therefore, the study concluded that the perceived effectiveness of online instruction is likely dependent upon the emphasis of the faculty person on instructional interaction versus more informal social interaction.
While the study found that the respondents to this study had a wide range of academic experience, it is apparent that many senior faculty are at the very least experimenting with online instruction and some appear to be utilizing it extensively. More important, since online teaching experience has a significant impact on perceived effectiveness, the combination of greater overall academic experience with online instructional experience will likely contribute to more positive experiences for faculty as well as students.
If, as promoted, online technologies reduce or eliminate the influence of geographic boundaries for students, colleges and universities will be forced into an increasingly competitive environment in which the quality of the learning experience becomes the most important factor in a student's decision-making process. New advances in technology and infrastructure capacity are making more instructional tools available to faculty teaching online which are likely to impact the perceived effectiveness of online instructional delivery. Based on this study, it may be assumed that as the use of online technologies at colleges and universities continues to increase, the collective experience level of faculty teaching online may result in the perceived effectiveness of all online instruction at promoting activities associated with all seven principles will increase as well.
APPENDIX 1 Survey Instrument

Faculty Perceptions of Instructional Practices Using Asynchronous Learning Networks
This survey is designed to gather data regarding faculty perceptions of effective instructional practices in delivering online instruction. All information provided will remain confidential. The identity of individual respondents or their institutions will not be disclosed. By completing this survey you are consenting to participate in the study. 400 Level: 500 or above:
